Introduction
The United Nations predict that the vast majority of the human population will live in urban rather than rural areas by 2030, which is already the case in Europe and North and Latin America (UN-HABITAT 2010) . The consequences of urbanisation go beyond the demographic shift from villages and small towns to cities. They affect the society, the economy, politics, human individuals, and their health (GAleA & VlAhoV 2005) .
Living in a city is associated with both health advantages and disadvantages (eckert & kohler 2013; MAtuSchke & kohler 2014) . It has been considered a risk factor in regard to mental health (MArch et al. 2008; Weeke et al. 1975; VASSoS et al. 2012; heinz et al. 2013) . Air pollution, traffic noise, deprived neighbourhoods, criminality, and poor social ties can negatively influence mental well-being (VlAhoV & GAleA 2002) . Experiments with magnetic resonance revealed that city dwellers show an increased activity of the amygdala when processing social stress connected to an urban environment. People raised in the city presented an altered activity of the perigenual anterior cingulate cortex which regulates the amygdala region, negative emotions and stress (lederboGen et al. 2011) . However, it is difficult to identify which urban environmental characteristics are more likely to cause mental disorders (MAir et al. 2008) .
Few studies have systematically reviewed research on urbanicity and mental health. A meta-analysis of ten studies on schizophrenia and urbanicity found elevated schizophrenia rates in urban environments (krAbbendAM & oS 2005 ). An-other meta-analysis of urban-rural differences in psychiatric disorders included 20 studies (Peen et al. 2010) . It reported an increased risk of mood disorders and anxiety in urban populations based on pooled odds ratios. No significant difference between urban and rural areas was found for substance use.
This article systematically reviews studies of urbanicity and mental disorders in European populations. Urbanisation refers to increases in the size, density and heterogeneity of cities. Urbanicity is a complementary term to urbanisation that describes the impact of living in an urban area at a given time. It refers to the presence of conditions that are particular to urban areas or present to a much greater extent than in non-urban areas (VlAhoV & GAleA 2002) . The terms urbanisation and urbanicity are both used in the studies reviewed. We adopt the original terminology when possible and use the term urbanicity in our synthesis.
Methods
We searched EBSCOhost and PubMed for studies of urbanicity and mental disorders that were published in English between 1 January 2002 and 11 October 2012, using the combination of keywords (urban * OR environment * ) AND (mental health OR mental disorder OR psych * ). The time frame includes disease classifications according to the DSM-IV and ICD 10 classifications (American Psychiatric Association 1994; World Health Organization 1992).
We included those studies in our review which, firstly, report the incidence, prevalence or severity of mental disorders; secondly, contain urbanicity as an environmental risk factor or examined mental morbidity in an urban-rural catchment area; and, thirdly, were epidemiological, prospective or retrospective studies of a European population. We also searched the references of included studies. We excluded studies in which subjects represented a special population, such as members of one class in high school, prisoners or patients sharing a physical condition (Figure 1) .
We discuss the three main and most often studied types of mental disorders in the review, namely, mood and anxiety disorders, psychosis and substance abuse. When more than two categories of urbanicity were studied, we describe merely the difference between the most rural and the most urban category or a summary measure in the text. The tables include additional information. Psychiatric morbidity or healthcare utilisation, studied in some articles, are not reviewed.
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Additional records identified through references (n = 2)
Records identified through database searching (n = 1490) Records after duplicates removed (n = 1260)
Records excluded (n = 1080)
• No incidence, prevalence, or severity of mental disorders (n = 570)
• No urbanicity as a variable or urban-rural catchment (n = 510)
• No European context (n = 103)
Full-text articles excluded (n = 62 )
• Insufficient prevalence data (n = 5)
• Insufficient mental health examination (n = 4)
• Insufficient examination of urbanicity (n = 14)
• No epidemiological study (n = 29)
• Overlapping study (n = 4) • Small sample size or special population (n = 6)
Records screened (n = 1260) Full-text articles assessed for eligibility (n = 73) Studies included in qualitative synthesis (n = 11)
Figure 1
Flow diagram of study selection
Results
The search identified 1,490 studies, 11 of which met the inclusion criteria. All studies but one were conducted within one European country. The European Study of the Epidemiology of Mental Disorders (ESEMeD) studied six European countries. Table 1 provides an overview of the studies reviewed and their characteristics, including the definition of urbanicity and control variables used. Table 2 summarises the associations between urbanicity and mental disorders reported.
Mood and anxiety disorder
Nine studies examined the association between urbanicity and unipolar mood disorders, six additionally included anxiety disorders and one focused on bipolar mood disorders.
In the Ukraine, neither the prevalence of mood nor the prevalence of anx iety disorders varied with the degree of urbanicity assessed. The comorbidity among lifetime mood disorders and anxiety disorders was significant in men and in women (OR = 4.77, 95% CI: 2.76-8.23 and OR = 3.56, 95% CI: 2.69-4.70, respectively). The study also described significant regional differences in the prevalence of mood and anxiety disorders. The regional differences for mood disorders in comparison to the Western region were significant in the Kyiv metropolitan area (OR = 2.07, 95% CI: 1.57-2.74) and in the Eastern region (OR = 1.50, 95% CI: 1.11-2.01). The corresponding regional differences for anxiety disorders were significant in the central region without Kyiv (OR = 2.06, 95% CI: 1.28-3.33), in the Kyiv metropolitan area (OR = 2.90, 95% CI: 1.86-4.54) and in the Eastern region (OR = 2.46, 95% CI: 1.69-3.59) (broMet et al. 2005) .
In Sweden, neither the depression nor the anxiety prevalence differed between the urban and the rural population. However, women from the Skaraborg area had the highest depression rates in the youngest group, aged 20-34, whereas the distribution of depression in the female population of Stockholm was more even (dAhlberG et al. 2007 ). In another Swedish study, inhabitants of the most densely popu lated area were 1.43 (95% CI: 1.32-1.55) times more likely to suffer from depression. A slightly lower hazard ratio remained significant after adjusting for marital status, attained level of education and immigrant status (HR = 1.2, 95% CI: 1.11-1.30), and a man living in the most urbanised quantile had a 12% higher chance of developing depression than one living in the least urbanised area (SundquiSt et al. 2004) .
In Germany, the prevalence of mood disorders (OR = 1.36, 95% CI: 1.14-1.64) and the prevalence of anxiety disorders (OR = 1.41, 95% CI: 1.15-1.73) were significantly higher in urbanised areas (dekker et al. 2008) .
A study of bipolar disorders in the Netherlands found that urbanicity influenced the cognitive but not the affective component of the illness. The rate of bipolar dis- M-CIDI DSM-IV Very rural municipalities (< 5,000 inhabitants), rural (5,000-20,000 inhabitants), urban-I (municipalities with 20,000-100,000 inhabitants and the suburbs of the municipalities with 100,000-500,000 inhabitants), urban-II (centres of the municipalities with 100,000-500,000 inhabitants and the suburbs of the municipalities > 500,000), urban-III (centres of the municipalities > 500,000 inhabitants). orders with narrowly and broadly defined symptoms was progressively higher in more urbanised areas (OR = 1.18, 95% CI: 1.09-1.42). Furthermore, mania was comorbid with psychotic symptoms and strongly positively influenced by the degree of urbanicity. The higher the degree of psychotic comorbidity, the larger the effect of urbanicity for three-symptom mania (OR = 1.22, 95% CI: 1.11-1.34), as well as for five-symptom mania (OR = 1.34, 95% CI: 1.18-1.53). No association with urbanicity was found for mania without psychotic symptoms. Hence, the environment might affect affective and psychotic symptoms differently (kAyMAz et al. 2006 ). In another Dutch study which adjusted for differences in sex, age, education, household income, occupational status, and household composition, the high urbanicity categories had significantly higher odds of mood disorders (OR = 1.75, 95% CI: 1.25-2.45) and anxiety disorders (OR = 1.47, 95% CI: 1.13-1.91). The psychiatric comorbidity rates also showed a positive relation with urbanicity as the fraction of cases detected with two or more diagnoses was highest in the most urbanised categories (Peen et al. 2007 ).
In the ESEMeD study, the overall OR for mood disorders in urban population, after adjustment for socio-demographic variables, was 1.08 (95% CI: 0.73-1.59), and was not significantly different from one. In Germany and France, where urbanrural differences were significantly larger, an additional category of urbanicity was introduced (medium-sized town). Contrary to the expectations of the researchers, the highest prevalence of mood disorders in France and Germany was found in mediumsized towns with 7.39% and 4.04%, respectively. Slightly higher urban-rural differences in the prevalence of anxiety disorders were more related to age and marital status than to urbanicity. In Belgium, the urban environment appeared to be a protective factor for psychiatric morbidity in medium-size cities (OR = 0.57, 95% CI: 0.32-0.99) (koVeSS-MASféty et al. 2005a) .
In France, the prevalence of experiencing a severe major depressive episode in the next 6 to 12 months increased significantly with the degree of urbanicity, as measured by the official urbanicity index or by the type of dwelling inhabited (p > 0.01). This association was less pronounced and less significant for a major depressive episode not considered severe (p > 0.05). The associations between the lifetime prevalence of not severe and of severe major depressive episodes and urbanicity were insignificant, except for the association between the lifetime frequency of severe major depressive episodes and the type of housing (p > 0.01) (koVeSS-MASféty et al. 2005b ).
In the United Kingdom, common mental disorders, understood in the study as a dimension including comorbid symptoms of mood disorders and anxiety, showed insignificantly higher rates in the non-rural group (episode onset OR = 1.24, 95% CI: 0.99-1.57; episode maintenance OR = 1.17, 95% CI: 0.90-1.53) (Weich et al. 2006 ).
Psychosis
Three studies investigated the relationship between urbanicity and psychosis. Another study focused on schizophrenia.
In Germany, the one-year prevalence of psychosis in the urban setting was not significantly higher in urbanised areas after adjusting for socio-economic variables (dekker et al. 2008) .
Traffic exposure as a candidate risk factor related to an urban environment was examined in Denmark. The distance to a major road showed an effect in the population sample of children. The highest relative risk RR = 1.30 (95% CI: 1.17-1.44) of schizophrenia was found in children who lived 500-1000 metres from the nearest major road at the time of their 15 th birthday. When adjusting for the degree of urbanisation, the geographical distance to the nearest major road had no significant effect. A higher degree of urbanisation was consistently associated with a higher risk of schizophrenia. Living in the capital, for instance, was associated with a risk of schizophrenia twice as great as with living in a rural area (RR = 2.09, 95% CI: 1.96-2.22). Urban-rural differences in schizophrenia may therefore be more closely related to the degree of urbanisation than to the geographical distance to the nearest major road (PederSen & MortenSen 2006) .
In Sweden, the hazard ratio for psychosis in the fifth highest quantile of urbanisation was 2.66 (95% CI: 2.36-2.99) compared to the lowest quantile when adjusting for age, and 1.77 (95% CI: 1.56-1.99) when adjusting also for marital status, attained level of education and immigrant status. A man (woman) living in the most urbanised quantile had a 68% (77%) higher chance of developing depression than one living in the least urbanised area (SundquiSt et al. 2004 ).
Substance abuse
Six studies examined alcohol abuse, two of which additionally examined drug abuse.
In the Ukraine, there were no significant urban-rural differences in alcohol abuse and dependency. There were no regional differences between the Western Region, Central Region, Kyiv metropolitan area, and the Eastern Region. The other control variables: sex, age, language, marital status, education, employment, and financial status, correlated significantly with alcohol abuse and dependence (broMet et al. 2005) .
In Sweden, the rate of substance abuse was higher in the urban area for both sexes. Harmful alcohol use (AUDIT ≥ 11) was more prevalent in Stockholm County compared to the former County of Skaraborg for women (3.6% vs. 1.5%, p ≤ 0.00) and men (11.8% vs. 8.6%, p ≤ 0.00). A similar urban-rural difference was described for illicit drug use. Higher proportions of women (1.8% vs. 0.5%, p ≤ 0.00) and men (3.6% vs. 1.1%, p ≤ 0.00) consumed illicit drugs in Stockholm County during the last 12 months compared to the former County of Skaraborg. The use of prescribed URBANICITY AND MENTAL HEALTH IN EUROPE EJMH 9:2, December 2014 Table 2 Associations between urbanicity and mental disorders Bromet et al. 2005 medication by men was higher in rural than in urban areas (30% vs. 25%). This difference disappeared when stratifying for age groups (dAhlberG et al. 2007 ). In the ESMeD study, an increased prevalence of alcohol-related disorders was measured in metropolitan areas in Germany (OR = 2.69, 95% CI: 1.16-6.23) (koVeSS-MASféty et al. 2005a ). In another study in Germany, the prevalence of substance abuse was similar in urban areas when adjusting for socio-economic ruralurban differences (dekker et al. 2008) .
In the Netherlands, analgesic escalation was associated with aspects of urbanisation (OR = 1.24, 95% CI: 1.18-1.30), neighbourhood deprivation (OR = 1.07, 95% CI: 1.02-1.11), and use of somatic and stronger psychotropic comedication (leue et al. 2012) . In another study in the Netherlands, alcohol and drug abuse as well as alcohol and drug dependence (including sedatives, hypnotics and anxiolytics) were more prevalent in more urban settings (p < 0.001 for trend). After adjusting for socio-demographic variables, the OR for the one-year prevalence for a very highly urbanised area was 1.74 (95% CI: 1.23-2.47) (Peen et al. 2007 ).
Discussion
Of the eleven studies reviewed, nine examined mood and anxiety disorders, three examined psychotic disorders, and six examined substance abuse. Two studies assessed the relationship of mental disorders with the distribution of the population, as well as with other environmental conditions that change through urbanisation, such as living close to a major road or in a deprived neighbourhood.
All studies but one reported one or more mental health disadvantages of an urban environment. Seven out of nine studies reported a significantly higher burden of mood and anxiety disorders in some more urban areas. Two out of three studies indicated that psychosis can be more frequent in more urbanised areas. The authors of the German study, which did not find a rural-urban difference in the one-year prevalence of psychosis, reconciled the discrepancy of their result with other findings by noting that the absolute number of psychotic patients in their population survey may have been too small to find an association between psychosis and urbanicity. Findings of other studies published after our systematic literature search also suggest that increasing population density does not reduce psychotic disorders. Transition from health to psychotic disorder was not significantly associated with urban birth in the Netherlands and in Dutch-speaking Belgium (OR = 3.7, 95% CI: 0.9-15.4) (nieroP et al. 2013) . Within rural areas in Germany, the admission rates of people with schizophrenia (p > 0.062) and affective disorders (p > 0.000) increased with population density (loSert et al. 2012) . With respect to substance abuse, including alcohol, illicit drugs and analgesics, urbanicity was considered a risk factor by four out of six studies. An urban health advantage was described only in one instance. Anxiety disorders were significantly lower in medium-sized cities in Belgium.
The studies reviewed were cross-sectional. All but one controlled for a number of factors that can confound the effect of urbanicity on mental disorders. The frequently used control variables were age, sex, marital status, and education. As no reviewed study plausibly excluded all possible confounders, the likelihood that the estimated conditional correlations present biased estimates of the impact of urbanicity on mental health remains high. Therefore, this systematic review that summarises complementary findings of independent studies in Europe provides low-level evidence for a causal relationship of urbanicity and mental health. Furthermore, the urban environment definition varied across the studies reviewed, but researchers argue that 'there is an urgent need for studies to standardise measures of urbanicity ' (cyril et al. 2013, 10) . The majority of studies characterised the degree of urbanicity through the population density in an area. View studies categorised the level of urbanicity of a settlement based on its population size. One study distinguished urban and rural areas by the number of jobs offered and type of dwelling in the area.
Conclusion
The emerging evidence is that living in an urban environment in Europe can be a risk factor for mood and anxiety disorders, for psychotic disorders, as well as for substance abuse. Urbanisation was not associated with mental health in several instances, and it is unlikely to be a protective factor. The associations between urbanicity and mental health reviewed are unsuitable to assess which urban environment characteristics cause mental disorders.
